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Definition of Automation.—The word "automation" first appeared in 
print about 191+8, Since that time, this word has excited much discussion 
and controversy. It has been accorded many different meanings. Some ex¬ 
perts construct their definitions of "automation" from the parochial view¬ 
point of one industry. Some have produced several definitions, with in¬ 
consistencies among them. Some consider automation as a synonym for 
technological change, while others believe it denotes mechanization. The 
following definitions are included as currently used in delineating the 
term. "Automation has been defined as the entire field of investigation, 
design, development, application and methods of rendering or making pro¬ 
cesses or machines self-acting or self-moving, 
Automation means the arrangement whereby one or more 
machines are operated without human participation except to 
press the starter button, it is the regulation of processing 
by which high speed, self-correcting instruments or machines 
control the operations of other machines. In a very-real 
sense, automation is the extension of mechanisation. 
In a nation wide survey made in 1951+ by the industrial division of 
Minneapolis Honeywell, some 1+00 industrialists defines automation as follows: 
Martin H, Weil, A Second Survey of Domestic Electronic Digital Com¬ 
puting Systems, Ballistic Research Laboratory Report No, 1010, Ordacde Re- 
search and Development Project No, TB 3-0007 (Maryland: Aberdeen Proving 
Ground, 1957), p, 1+17, 
2 
George Terry, Office Management and Control (1+th ed, rev.j Homewood: 
Richard D, Irwin Inc,, 1962), p, 31 • 
1 
2 
Automation, /they said/, embraces automatic handling of 
materials; control of temperature, pressure, and velocity; 
automatic processing; assembly of partst measurements of 
variables; operation of aircraft and missiles; receiving, 1 
storing, and shipping functions: control of household devices* 
Importance of Automation* —-The volume of accounting work and clerical 
work is growing at an almost spectacular rate* Formerly, small groups of 
clerks worked under the head of the company to get out the bills and keep 
the books balanced* Paper work has increased tremendously; the following 
quotation points up this fact: "In 1935 the national banking system pro¬ 
cessed approximately 2*5 billion checks* In 1956 the figure reached about 
10 billion. The American Bankers Association has estimated that in 1965 
the total will be 20 billion?^ 
Thus, the importance for complete records has increased* The govern¬ 
ment imposes many taxes making it necessary to maintain complete records 
for withholding taxes and earnings. Management needs timely, complete, and 
accurate data for its decision making but in mazy instances it cannot always 
get timely data by the pen and ink method. Automation provides the execu¬ 
tive in one hour, all the clerical, accounting data, and information which 
he formerly receive after a week or months* With automation, management 
can quickly learn about the existence of any condition that deserves its 
attention while something can still be done to correct it* Planning and 
analysing functions are very important to carry out business successfully* 
Under the old fashioned pen and ink method, it was necessary for an executive 
 J  
Eugene Crabe, Automation in Business aid Industry (New York: John 
Wiley & Sons, Inc*, 1957), p* il* 
2 
Daniel D. McCracken, Programming Business Computers (New York: John 
Wiley & Sons, Inc., 1959), p. 1# 
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to devote more time to supervision of routine functions and information pro¬ 
cessing activities because information was not centralized and was not avail¬ 
able when needed. But with automation, the executive can devote more time 
to planning and analyzing functions because information function will be 
highly centralized in the automatic computer, and will be available when 
it is needed. 
An automatic computer can do information processing, information hand¬ 
ling, or a record keeping job in business, as payroll accounting, cost 
accounting, inventory status, production status, etc. In addition to these 
functions a computer can perform the following functions! it can keep per¬ 
sonnel records, production scheduling and control, general accounting, 
budgeting, market analysis, equipment replacement analysis, quality control 
analysis, and various management science or operation research. 
Today, the cost of personnel is the largest item of expense in the busi¬ 
ness, industry or the office. The need for personnel is increasing daily 
because of the tremendous increase in paper work. Automation can reduce 
personnel cost. 
Sales forecast is an important factor in a business because certain 
items have a lew gross margin but high volume, whereas others have higher 
margin but lower volume. Therefore, it is very necessary to know what should 
be produced. With the pen and ink method, it takes several months to prepare 
a sales forecast for a large scale business. Unfortunately, if the condition 
has changed by the time it has done, then this analysis will be too late 
to be of much value. With automation, it can be prepared within a week and 
it will be of greater value because the conditions are relatively the same. 
Over-invest in inventory is unwise; however, inventory should be 
U 
sufficient at all times* If it is excessive} more capital vill be invested 
than needed. Therefore, it is necessary to have control over inventory. 
With the use of the pen and ink method, it is difficult to keep control far 
a large scale business but automation provides a suitable means of control. 
The computer will show every item in the inventory. If it shows less than 
the required minimum then it can be ordered and if it is in excess, then 
management can know. 
Purpose of the Study.—-The office of today is mature. It constitutes 
a major, vital, and expanding activity of every enterprise. It Is gaining 
status, exercising greater influence, and contributing more and more. In 
a broader sense, it plays a great role in every activity that takes place. 
The major activity of office work is accounting, or in other words it is 
primarily and basically a service tool of management. Accounting helps a 
business manager in making plans and controlling the activities of his 
organization because it provides financial information about any economic 
entity. The success of a business operation is largely dependent on the 
adequacy of the accounting system and of the flow of information from it. 
Satisfactory decisions with regard to future operations can be made with 
proper accounting because it gives the facts about the efficiency of depart¬ 
ments, divisions and operations. 
Today many enterprises are rapidly increasing in size. It is difficult 
to operate a large-scale business by a single ownership, particularly if the 
management group is not identical with the ownership group and uses other 
capital than its own. In this case, the management group assumes an addi¬ 
tional obligation to report periodically to all owners to inform them of 
the financial and operating status of their business. These reports must 
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give proper recognition to the interests of the owners* Thus, it is not 
only needed by a business manager but it is needed by outsiders, owners, 
creditors, and investors. 
The vast expansion in the size of the enterprise requires the invest¬ 
ment of more capital in the business. Thus, many times management has to 
borrow funds from outsiders and to assume further obligation to furnish 
prospective lenders with information to be used as a basis for granting or 
rejecting the application for credit. Thus, the lender can get security 
of the principal by these records. 
In today's highly competitive economy, increasing owner's equity by 
earning profits is dependent upon efficient administration. Accounting is 
a tool that increases the efficiency of the business administration by 
supplying information about (1) the property owned, (2) the debts owed, 
(3) the net worth, (U) profits made and supplies information about income 
tax. 
Thus, accounting plays a great role in a business. The vast expansion 
of American industry in recent years has resulted in a tremendous volume of 
accounting records and related clerical procedures. Because of this reason, 
today's offices are facing the following problemst 
1. Meed for increasingly effective service to management, 
2. Need for increasingly critical attention to mounting 
office costs, 
3» The need to develop a feeling of mutual interest and 
teamwork among all employees, 
U. Need for elimination of duplication of work, 
5. Need for elimination of unnecessary work. 
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Just prior to World War 11, the record-keeping task increased tremen¬ 
dously despite the advent of electromechanical accounting machines, the 
development of punched card tabulating systems, and the invention of other 
posting and analytical office machinery, the ratio of office workers in¬ 
creased. Before 19U0 the office worker was one in every i}0 but after that 
date he became one in every 10. But now the ratio is one in every 6. Thus, 
the need for office workers increased because of increasing importance of 
record-keeping and it increased clerical cost. The main purpose of this 
study is to emphasize the impact of automation on accounting and office 
procedures; find out the best method by which clerical cost may be reduced; 
unnecessary and duplication of work can be eliminated, and job satisfaction 
increased. 
Significance of Study.—The increasing importance of accurate up-to- 
date records has resulted in a tremendous Increase in personnel. Table 1, 
page ? shows the tremendous increase in clerical workers. Because of the 
scarcity of office workers higher wages are demanded by them. Therefore, 
the personnel cost is increasing day by day. Under the old pen-and-ink 
method, there is no way to reduce the personnel cost but it can be reduced 
by automation. This study will show how automation can be helpful for a 
business in facilitating accounting and clerical procedures. 
The Descriptive Survey method of Research was used. Various books on 
automation and office management were used as primary sources of data in 
preparing this paper. 
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TABLE 1 
TOTAL POPULATION OF THE UNITED STATES, TOTAL WORKING FORCE, 
NUMBER OF CLERICAL WORKERS, AND PERFORMANCE OF 
CLERICAL WORKERS TO TOTAL WORKING FORCE 















I960 181,057,000 66,681,537 9,783,632 1U.6 
1950 151,230,000 55,230,000 6,866,371* 12.3 
19l*D 131,950,000 1*5,166,083 1*,612,356 10.2 
1930 123,080,000 1*8,829,920 1*,025,321* 8.2 
1920 106,970,000 1*1,611*, 21*8 3,111,836 7.5 
1910 92,1*10,000 38,167,336 1,718,1*58 U.5 
1900 76,090,000 29,073,233 1,068,993 3.7 
1890 63»056,U83 22,735,661 801,505 3.5 
1880 50,252,382 17,392,099 518,1*39 3.0 
1870 39,901*,593 12,505,923 305,502 2.1* 
Source; 1 George Terry, Office Management and Control (Homewood: 
Richard D. Irwin, Inc., 1962), p. 3d. 
CHAPTER II 
NATURE OP OFFICE WORK AND MECHANIZING OFFICE 
WORK THROUGH BOOKKEEPING MACHINES 
In order to mechanize accounting and clerical work through automation, 
it la necessary to know the nature of office work* In other words, we 
must know what the office does before we mechanize the work. The first 
part of this chapter describes the nature of office work. The main func¬ 
tions included in office work are as followst (1) Correspondence and re¬ 
ports, (2) Calculating and comparing, (3) Filing and record management, (]*) 
Miscellaneous service. 
Correspondence and Reports.—Correspondence and reports make up the 
major link in any office. In every office, much of the writing work deals 
with correspondence. Letters constitute the main carrier of the enterprise. 
Companies receive hundreds of letters every day concerning sales, purchases, 
employment, and other matters. Management has to reply to all these letters 
and therefore this correspondence work is becoming more and more voluminous. 
The function of planning, organizing, and controlling cannot be carried 
on without the reports. A good report can help in carrying out these func¬ 
tions because it can supply the needed information and suggest possible 
avenues of approach. Further, it can keep all the management members in 
touch with all phases of the enterprise. Because of the great importance 
of correspondence and reports, the report function becomes the major function 
in office work. Today, one-fourth of office workers are busy in correspond¬ 
ence and report work. 
8 
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Calculating and Comparing."-This function in office work is existing 
in every enterprise because figuring is necessary during the course of 
normal operations. As soon as the office receives the goods, cost must be 
estimated. In estimating the cost figure, it is necessary to figure out 
the interest rate, discount, and other charges such as freight, insurance 
etc. In a addition, the data must be compared to make certain that the 
invoices are correct. In the same way, it is necessary to calculate the 
figures at the time of sale. In addition to these activities, material 
requistions, sales analysis percentages, and inventories all require cal¬ 
culating and comparing work. Therefore, it is a major function in office 
work. 
Filing and Record Management.--"Filing is the placing of papers in 
acceptable containers according to some predetermined arrangement so that 
any paper, when required, can be located quickly and conveniently.”1 The 
importance of filing is increasing today because of the tremendous increase 
in paper work in business enterprises. Management needs from time to time 
information concerning decisions, contracts, obligations, drawings, and 
transactions. Therefore, this information and other matters must be filed 
properly} hence, information is readily available when needed. 
Records are very important in business. All businesses keep the re¬ 
cords concerning their employees, creditors, debtors, and others. They pro¬ 
vide the information regarding decisions, the status of debtors, the sell¬ 
ing process of various companies, discount rates, and the terms of contracts. 
 r ;  
George P. Terry, Office Management and Control (Uth ed. rev.} Home 
Wood} Richard D. Irwin Inc., 1962), p. 210. 
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Therefore management can decide to whom to sell and from whom to purchase. 
Filing and the management of records are an integral part of office work. 
Miscellaneous Office Services.— 
Duplicating: For many businesses, duplication of records is very 
necessary. The duplicate copies of letters, memoranda, notices, bulletins, 
statement of policy and procedure, instmictions, budgets, and minutes of 
meetings are usual. Duplicating is a basic function and its importance is 
increasing as the work of the office is being modernized. Duplicating is 
not limited only to making copies that are convenient but it is important 
in many procedures constituting an essential component of the procedure. 
Because of the increasing importance of duplicating, the duplicating ex- 
penses should be at reasonable cost. These expenses can be reduced to a 
minimum by the use of photographic machines. 
Mail and Communication Service: "Man's ability to convey his ideas 
and thoughts accurately to another person adds immeasurably to managerial 
1 
accomplishment•" 
Business communication involves the transmission and exchange of ideas 
both written and oral, for the purpose of carrying on and conpleting busi¬ 
ness transactions. Communication is very important in enterprises and the 
success of the enterprise depends upon effective communications. A chart 
shown on page 11 shows the percentage of office workers engaged in various 
types of office work. 
Mechanizing Accounting and Office rfork Through Bookkeeping Machines.— 
In the years since 1900, office practices have gone 
through several phases or cycles due to the growth in the 
1Ibid., p. 187. 
// 
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size of business enterprises and the resulting increased 
volume of office work, the increased cost of services and 
materials, and perhaps the rapid technological and scienti¬ 
fic progress of the modern age. 
Automation is moving rapidly into office work where information hand¬ 
ling and accounting play an important role. In this era, electronics con¬ 
tribute the speed and automatic control in accounting work. It eliminated 
labor and provided a continuous flow of bookkeeping work. First of all, 
typewriters were introduced by Bun and Bradstreet following the Civil War. 
By the use of typewriters, work could be done more accurately, more quickly, 
more attractively, and more cheaply. In this present century many business 
firms came into existence, therefore, there was more need to prepare for 
volume of records. Because of the increasing number of business firms, the 
growing complexity of the geographical scope of business, increased govern¬ 
ment control with its resulting multitude of reports, increased emphasis on 
coordination of departments and divisions and the volume of business acti¬ 
vities demanded more office workers, and because of the increasing demand 
of office workers there was a demand of higher wages* As a result of these 
conditions invention of the typewriter was followed by adding, calculating, 
and typewriting-bookkeeping machines. 
There are many types of machines available for calculating, collecting 
and summarizing accounting information. The following types of machines 
are available for bookkeeping work: electromechanical equipment, punched 
card equipment and electronic equipment. Technological changes in these 
types of machines have been particularly rapid in recent years. The latter 
John J. W. Neuner, Office Management: Principles and Practices 
(Chicagoi South Western Publishing Company, 1959T» P. 3*3. 
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part of the chapter describes the accounting functions which may be per¬ 
formed by each type of machine. 
Electromechanical Equipment.—There are two types of electromechanical 
equipments the non-descriptive machines and the descriptive machines. 
In both kinds of machines the basic operations are involved in distri¬ 
buting information about business transactions to the appropriate accounts: 
(1) listing, or writing the descriptive information, and (2) adding or sub¬ 
tracting the amounts* 
The main difference between non-descriptive machines and descriptive 
machines is the reference to the source document* Non-descriptive machines 
do not give information regarding reference to the source* 
The ten-key-numerical accounting machine is designed with a keyboard 
similar to that of the ten-key adding machine. Therefore, it can be opera¬ 
ted by touch system. In these machines, descriptive entries are limited 
to dates. Carriage return is accomplished either automatically or by key 
depression* The date can be entered automatically or by single key depres¬ 
sion, it depends upon the nature of the machine* Accounting operations per¬ 
formed vary according to 3ize, cost, and design of these machines, but they 
are used for accounts receivable or payable, payroll, and stock record* 
Typewriter accounting machines with cylinder platens and flat platen 
ars used when it is desirable to enter descriptions or explanations among 
with numerical accounting data* They are all purpose accounting machines 
and are used most commonly for operations like posting accounts payable or 
receivable. There are two types of accounting equipment that are available 
in descriptive machines* The simplest type of equipment has only one regis¬ 
ters that is, it is, capable of accounting only one total at a time. Such 
a machine is suitable for relatively simple bookkeeping operations* This 
kind of equipment may be used for recording transactions in the sales jour¬ 
nal* The process would consist of recording a date, brief descriptive in¬ 
formation on reference, and an amount of each sale* At the end of continu¬ 
ous series of entries journalized at one time, the machine provides a total 
which can be recorded in the journal, avoiding the necessity of adding the 
transaction amounts in a separate operation* An accounting machine which 
has two or more registers can be used to accumulate the totals of several 
columns at a time. Several registers which accumulate vertical totals 
would be appropriate for recording entries in a multi-columnar journal* 
A machine which has a horizontal register (a crossfooter) may be used 
to compute the difference between debits and credits on a single line. Such 
a machine is especially useful in posting items to an account and at the 
same time computing the new balance of the account* Such a machine can be 
used to post for sales on account to each customer's account in the accounts 
receivable subsidiary ledger* The previous balance is recorded in the 
machine than the debits for the current transaction is recorded, and the 
machine then computes the ending balance* The similar method can be used 
for posting credits* 
A question naturally arises, what is the proof that the transactions 
which are recorded are correct? These machines prove the figures automati¬ 
cally by direct or indirect methods* On the other hand, for the purpose of 
proofing, the operator can prelist the amounts with the help of sales in¬ 
voices, cash slips and credit memoranda* After completing all posting re¬ 
cords the total of the proof must agree with the prelist amount* If there 
is any difference between both totals then the error can be located by 
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comparing duplicate copy and prelist amounts* 
Punched-Card Equipment.—"Punched-card equipment had its origin in cer¬ 
tain patents obtained by Dr. Herman and Mr. James Parers in connection with 
processing the United States Census."^ 
During the census age, sex, and other significant details were accumu¬ 
lated and they were represented on a card by punched holes. These details 
were abstracted and summarized by placing the cards, one at a time, in the 
tabulator which read them electrically and accumulated the totals in regis¬ 
ters. 
Punched-card machines can perform as reading, checking, coding, and 
computing. With the use of punched-card equipment the distribution of the 
details of accounting transactions to the appropriate accounts and reports 
can be accomplished in the following three basic stages: (1) recording 
transaction information on the source document, (2) classifying the infor¬ 
mation on the source document according to the accounts affected; (3) sum¬ 
marizing all these stages accurately and at a high speed. 
Recording Information.—Transaction information is recorded on a punch¬ 
ed-card of standard size and shape. The standard card has eighty vertical 
columns. In each column there are nine punching positions, and one position 
for each of the zones 11, and 12. A column, or group of columns, is used 
to record each class of information. Digits are recorded by single holes 
punched in the digit positions. Letters are recorded by a combination of 
two holes in the zone and digit positions. Thus, IBM card column is used 
Oscar S. Nelson and Richard S. Woods, Accounting 
Processing (Chicago: South Western Publishing Company, 
stems and the Data 
1), p. U5&. 
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to record only one number or letter so the columns can be grouped in fields 
large enough to record the specific information* For example, the first 12 
columns might be used to record the customer's name and next 6 to record 
the amount of sale* 
Information can be punched into cards by a number of different machines, 
but the familiar one is the electric card punch* With the use of this 
machine, the holes can be punched in designated positions by depressing the 
proper keys* In the IBM system, the car'd is punched from left to right as 
keys are depressed, one column at a time* But this procedure differs in 
the Remington Rand System. In this system it is necessary to set up all 
information for a card before any punching is done* The entire card is then 
punched. 
The prune hed-card may be the original scarce document of a transaction* 
For example, organizations used punch cards for payments by check. In other 
cases, the information, on various sizes and shapes of source documents* 
Such as purchase invoices, is transferred to punched cards* Several punched 
cards may be needed to record the information on a single source document. 
For example, a separate card may be required for each account to be debited 
for the purchase and other cards may be required for the total credit to 
Accounts Payable* 
There are many chances of making errors while punching cards from origi¬ 
nal data* Therefore, a method of checking accuracy is advisable* Under the 
Remington Rand System the cards should be run through the machine in the 
same order as in the initial run but this time it should be run by different 
operator. Hole will be elongated by repunching and after repunching, if 
there is any round hole then it indicates error* Under this system after 
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the cards have been repunched by key punch then they are processed by an 
automatic verifier. If the card contains a round hole, it drops on top of 
the faulty card. 
Under IBM system, punching accuracy can be checked by a card verifier 
machine* An operator punches the cards and they are run through the machine. 
The verifier checks the card and if a mistake is indicated the machine 
stops* A notch in the upper right edge of the card indicates that it has 
been punched and verified correctly* 
Classifying Information. —After recording the information in the punch¬ 
ed card, it is necessary to classify by means of sortor the information 
according to the accounts affected. The cards are passed through the sort¬ 
ing machine which senses the holes punched in cards and classifies them into 
the appropriate pocket. For this, 
Cards are fed into the hopper at the upper right of the 
machine and they pass into the feed holes, past the sortor 
brush which is made of fine steel wires* The brush makes con¬ 
tact (through the hole punched in the card) with a brass cylin¬ 
der causing an electrical circuit to close and actuate a magnet. 
These magnets cause a set of chute blades to drop, which accord¬ 
ing to the position of the card when the contact is made directs 
the card to the appropriate pocket* 
These cards should be passed through the sortor several times to accom¬ 
plish one complete classification because most sortor read only one column 
at a time* Thus, if cards are to be sorted on a three digit sort, the cards 
must be passed through the sortor three times* in manual sorting operations 
involving three digit codes, sorting frequently takes place from left to 
right* The cards are first sorted on the punched digits* Thus, by the use 
 ï ;  
Cecil Qlllespie, Accounting Systems: Procedures and Methods (New Yorki 
Prentice Hall Inc., 195&), pp* 67U,7î>* 
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of sorter, punched card equipment performs the second stage of the account¬ 
ing. The sorting machine is entirely automatic and is capable of operating 
at a speed of 1,000 cards a minute. 
Summarizing the Information. —The last stage of accounting is the sum¬ 
marising of the resulting accounts balances. After being classified in 
groups according to the accounts affected, information can be summarized by 
passing the cards through a tabulator. Tabulator senses the holes in in¬ 
dividual cards, prints the details from the cards, accumulates subtotals 
and totals. In other words, the tabulator adds, subtracts, multiplies by 
repeating additions and prints totals as recorded. In a tabulator reading 
brushes of copper wire read the punched holes as it passes through the card 
feed. All process of summarizing is controlled by wired boards which in¬ 
struct the machine what to do. 
By means of an electrically wired panel, the tabulator can be given a 
variety of instructions, such as to list items, to select items of a given 
type, to add, or to subtract. The accounting records and reports might be 
prepared by the tabulator as follows: (a) A sales journal might be printed 
by passing all of the punched cards for the sales for a period through the 
tabulator, which would list each item and obtain a total, (b) An accounts 
receivable subsidiary ledger can be prepared by passing the punched cards 
for sales and those for cash collections on account, sorted by customer* 
through the tabulator. The tabulator can print a ledger account form and 
a customer^ statement form in the same operations, (c) General ledger 
accounts can be posted by passing summary cards, containing the total debits 
and credits for each batch of sales, collections, and other transactions, 
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through the tabulator* (d) A general ledger trial balance and financial 
statements might be printed by passing balance cards for each account) ob¬ 
tained in step (e) through the tabulator* 
Thus, it appears that a single set of punched cards can be used to 
accumulate several different types of records. If they were punched to pro¬ 
vide information as to salesman and geographical area, successive runs can 
also summarize information according to these classifications* 
Electronic &qu ipment,—» An electronic computer is an integrated elec¬ 
tronic system in which vacuum tubes or tranaitors are used to compute var¬ 
ious mathematical operations at the speed of light.Computers are designed 
to receive a mass of input data, store it for future use, perform arithmeti¬ 
cal operations upon it, make logical decisions regarding it and supply the 
information on output, which results from these operations, all at a very 
high rate of speed. The following quotation is indicative of the operating 
speed of a computer in comparison with that of electromechanical equipment: 
It has been estimated that the speed of an ordinary 
adding machine could be increased by about 20 per cent by 
converting its operations from electromechanical to electric 
methods, retaining, of course, the human operator: also by 
replacing the human operator by an electronic operator, the 
speed could be increased 10,000 fold* 
Because of the rapid rate of technological change in the fields of 
computers, machines of greatly increased capacity and rates of speed are 
continually being developed* The small company may achieve its office effi¬ 
ciency by using punched paper tape and writing the data once. But large 
companies need other equipment. The large office may expand its office 
- -- 
Neuner, op* cit*, p. UU5* 
o 
Eldred A. Johnson, Accounting Systems in Modern Business (New York: 
McGraw Hill Book Company, Inc., 1959), p* 281*, 
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efficiency by the use of punched cards and magnetic tapes with electronic 
machines because computers can perform the same basic functions as electro» 
mechanical and punched card equipment, but it has several additional features 
of great importance as follows* (1) Computers have internal memory units 
which encompass millions of digits, storable for future use in processing 
information* (2) Besides performing the addition and subtraction operations 
which can be performed by electromechanical and punched-card equipment, 
electronic computers can multiply and divide* (3) Computers can make logi¬ 
cal decisions, determining whether two items being compared are equal in 
amount or have the same algebraic sign, they can thereafter perform one set 
of procedures under certain conditions, and another set of procedures if 
different condition is found* 
Computers are designed to receive, at an early point, information which 
is to be used in many stages of data processing, to store it, and thereafter 
to reuse it in later stages without the necessity of having it recopied. 
The information may be fed into the computers by means of punched cards, 
punched tape, magnetic tape, magnetic disk and tele-processing upon the 
make or model of the conqputer. 
Once the computer begin processing data, they are controled by auto¬ 
matic, electronic directions* Machines early in the processing cycle may 
feed information to those later in the cycle, which perform operations 
according to their instructions. 
Thus, with the use of these bookkeeping machines the accounting and 
clerical work can be mechanized with greater accuracy, efficiency and speed* 
CHAPTER HI 
BUSINESS MANAGEMENT AND ELECTRONIC DATA PROCESSING 
Managerial Decision for Computers and Organizational Pattern, --Before 
going ahead with a decision to Install a computer, time and money should 
be spent on analyzing the present system, designing a new system on paper 
and testing proposals under clinical conditions» The risk of making a 
wrong decision will be reduced by such analysis and planning but it does 
not entirely remove the risk because many facts about the future are unpre¬ 
dictable. An analysis of this type takes a great deal of time but such an 
analysis is absolutely essential as a prerequisite to a new system design. 
Management should not attempt to launch a new product without allowing time. 
Time is needed to make sure that the product is right in every possible way, 
well designed and thoroughly tested» The first part of this chapter deals 
with the problem of managerial decisions for computer installation» In de¬ 
ciding computer usage, the following steps should be taken into consideration 
by management» 
Investigation»—Management can be convinced by claims of manufacturers 
that ocst reduction or operating improvements can be obtained by computers. 
It may be convinced by internal factors that some problems are not handled 
or not satisfactorily handled by existing methods. As soon as management 
becomes convinced by any reason, it should conduct a study. For this study, 
management needs to decide who will be responsible, when the study will be 
started and finished, what balance between breadth and depth will be appro¬ 
priate, and in general hew the investigation will be conducted. Before 
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management orders a feasibility study, initial exploration should be done. 
This may be done by the operating group of the company. 
Feasibility Study.—If the initial exploration indicates that adequate 
benefits can be derived from computer usage, management should order a feasi¬ 
bility study* Before the start of the feasibility study, the person respon¬ 
sible must understand the objectives of the company and the status of the 
present information system. Every company has some predetermined goal, 
therefore it should evaluate the advantages claimed for a new machine, and 
then judging whether these advantages are feasible and desirable for the 
company or not. The objective in new system design may be either to obtain 
the same information as before but for less money or it may be to obtain 
more information, in terms of correctness, accuracy, and completeness than 
before for the same money. 
Among the important objectives sought by most companies 
from the use of a computer are savings in clerical cost; 
capacity to handle increasing work volume: greater accuracy, 
and uniformity in data processing: the securing of better 
information upon which to base decisions, including the means 
to enable the technique of either simulation.or design to be 
employed: and improved service to customers. 
Because of the great importance of a feasibility study, it should be 
conducted by people who have seme knowledge of both the data and information 
requirements and the equipment and methods that are available. Generally, 
the company personnel are familiar with the system presently in use, there¬ 
fore, the feasibility study should be made by a committee composed of repre¬ 
sentatives from the operational areas of the company that are likely to be 
affected by any change. Heavy representation may be given to top management 
\erry. OP. clt.. p. 6^7" 
23 
by appointing a senior financial officer as a chairman of the committee* 
The personnel should take into account every possible need and every possible 
contingency because if a study is done in a slapdash fashion, it can lead a 
company into a vast, expensive, and unproductive program. 
System Analysis and Design.—The group which has been appointed to con¬ 
duct a study should analyze the office work* They should go into every de¬ 
partment and find out the way in which the department is conducting its 
operations* Generally, this is an important step in deciding whether or 
not to use a computer* The present office procedures and methods are ana¬ 
lyzed in order to spot any weaknesses and to determine any foreseeable in¬ 
ability of the present system to cope with probable future needs. In addi¬ 
tion the possibilities for inproving the present information system should 
be investigated. The group should analyze all major aspects» (1) Get an 
acevirate picture of the various destinations to which the departments send 
all incoming information, all the reports they produce and the point to 
which they are 3ent, (2) Note routine work of the department, (3) Get the 
figures showing the exact quantities of each different category of informa¬ 
tion passing through the department in a given period, (U) Check payroll 
cost for the same given period* 
Like information should be obtained in other departments* Compu¬ 
ters handle tremendous work volumes within extremely short periods* There¬ 
fore, a study should be conducted in all departments to find out the data 
inputs, their nature, volume, form, accuracy, and points of origin* The 
speed and the volume of transactions are deciding factors and, therefore, 
analysis group should get an accurate picture of volume of work to be done 
in company* 
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After completing the study in various departments and if the need of 
a computer is indicated, the analysis group should study the type of com¬ 
puter which is to be installed* Knowledge about various computers must be 
acquired by the committee members* They can acquire this knowledge by 
attending schools off wed by the computers manufacturers, reading available 
literature on the subject, and conferring with executives of companies 
having computers in operations. After acquiring an adequate knowledge, they 
should make an effort to determine what type of work should be done by a 
computer and what type of appears best for the companies present and reason¬ 
able future needs* The following criteria can be used in the task of 
selecting a particular computer i (1) Completion of operations within a 
fixed time* (2) Cost* (3) Replacement cost* (U) The most versatile com¬ 
puter within a given maximum expenditure. (5) Specific computer features* 
(6) Proven performance* (7) Manufacturer. 
After determining the computer which is to be installed, the analysis 
group should give consideration to the personnel factor* This include the 
selecting and training of analysts, operators, and programmers* For this, 
they should select from present employees but a few from outside can be 
added. As far as the question of training is concerned, they should be sent 
to equipment manufacturers school* 
It is a well known fact that computers open the door to great savings 
and service opportunities* To gain maximum utilization, it is necessary 
and desirable to adjust policies so that the advantages of these opportuni¬ 
ties can be obtained* 
Included in the types of populat changes made are: 
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(1) elimination of many special files; (2) greater de¬ 
gree of centralized filing; (3) use of centless accounting, 
(U) uniform "days in period" for comparable reports; (J>) 
more data retained on previous functions, such as sales, 
costs, and collections, to provide helpful trends or com¬ 
parison with current data; and (6) greater availability of 
pertinent data to lower levels of management.1 
In general, the analysis group should find out what types of changes 
they have to make in the companies policies. 
After the completion of the study the analysis group should give its 
final report to the management. In the final report, they must point out 
all the actions which they have taken. In other words, the final report 
should cover the following points: 
1. Cost of proposal to introduce new equipment and value of 
information to be produced. 
2. Applications to be handled by the new system and methods for 
meeting specific requirements for information for management, 
operating personnel, auditors, and others. 
3. Equipment to be obtained. 
U. Personnel requirement for new system including training, etc. 
5» Facilities: Space, power, water, air conditioning, storage, 
vaults, supplies, etc. 
6. Adjustment to the policies. 
After receiving the final report from the analysis group, management 
should analyze it again, and if it is an advantage to the company to install 
a computer, management should take the next step. If management makes a 
decision according to this procedures then it reduces the possibility of a 
26 
wrong decision. 
Computer and Business Siae 
This part of the chapter deals with the relationship of computer sise 
to company size and operation. 
Size of an Organisation,—It is difficult to define the size of an 
organization, But the size may be determined by the following principal 
methods} (1) employees, (2) sales turnover, (3) capital employed, (U) pro¬ 
fit, and (5) share capital, 
A company may be large by one of these criteria and not by another* 
In other words, a company may have 20,000 employees but the sales turnover 
may be very small, or a company may have higher profit but only 1,000 
employees. First of all, the fact is that about 90 per cent of businesses 
do not have more than 20 employees* Therefore, this study concerns itself 
with only 10 per cent of business. Further, emphasis is given to the em¬ 
ployees criterion in determining the size of the company. 
The size may be determined according to the employees criterion as 
follows} 
Employees Size 
% to 5,000 Small 
5,000 - 8,000 Medium 
8,000 - 20,000 Large 
Over 20,000 Very large 
The mere size of a company is not a good basis on which to determine 
the need for a computer and size of the computer. The type of industry 
the firm is in and the type of data processing work it has to perform will 
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determine whether a computer is required and what size of computer will be 
necessary» A company may have 20,000 employees but if it is decentralized 
over the country, it may prefer several small computers rather than a large 
one* A large company may require a small computer to perform one part of 
the work because the rest of the work is not suitable for a computer* Be¬ 
fore management decides to install a computer the following points should 
be considered* The computer should not be installed merely because of fear 
of technical obliteration by competitors. If a pen and ink method is the 
best method for a firm then it should stick to the method* A firm should 
install the computer that will allow for savings in cost and staff or im¬ 
provements in management information* The following criteria may be used 
by any organization in deciding whether or not to use a cosputers 
1* The volume of transactions is commonly a deciding factor* 
Computers handle tremendous work volume within extremely 
short time periods* Therefore, the volume of work must be 
sufficient. If a company is faced with an increasing volume 
of accounts to be processed, management might consider in¬ 
stalling a computer. 
2* The work which has to be performed on the computer should be 
repetitive* It will be uneconomical to have a computer for 
a large number of jobs of a dissimilar nature because the 
amount of effort necessary to analyze and program a one time 
report is usually so excessive that it makes procedure un¬ 
economical* 
3* The high cost of converting information from documents to 
some suitable computer input must be considered, for example, 
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the number of punchers and verifiers should be considered* 
U* Management must be willing to wait at least five years to 
get savings from computer* No sudden savings should be 
expected. 
Factors Governing the Sise and Usefulness of Computers.—If a company- 
decided its size according to our employees criteria, there are seme factors 
which should be considered in deciding the need and size of computers* The 
factors are as follows} (1) machine speed, (2) large backing up store, (3) 
multiple input-output channels, (It) flexible and powerful program techni¬ 
ques and hardware suitable for commercial work, (5>) the provision of buffers 
or other devices to permit several operations to be carried cut at once* 
Machine Speed*—Speed of processing should be considered in relation 
to service required* Computers cost millions of dollars to purchase and 
thousands of dollars to rent* But in spite of the high cost of purchasing 
and running an installation, the cost per arithmetic is very low* The cost 
of the machine does not rise in direct proportion to its speed, so that the 
larger the machine, the cheaper is the cost of doing arithmetic operations, 
provided the machine can be kept occupied* Further, because of high speed 
of computers, results can be obtained within a shorter time interval. Such 
as in forecasting, this makes the result more valuable* 
Backing up Store.-A computer may be useful if it takes every possible 
operation on a given piece of input data before going on to the next* A 
large backing store is required for the voluminous programs required in 
accounting work. If a store is too small all exceptions cannot be programmed 
and if it can be programmed then it will require several runs which are not 
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satisfactory* A large program can be put into the machine in sections as 
they are required, unless many sections must be kept available for use in 
a random sequence* 
The amount of storage required for data depends much upon the type of 
problem. It will be large if the problem cannot be arranged so as to avoid 
calling for random access to a large amount of information* This require¬ 
ment can be avoided by presorting the data which can be done by the computer 
or by other equipment* 
Multiple-Input Output Channels.—Multiple-input output channels are 
channels which perform more than one action at a time* 
Deciding the size of the computer multiple input-output channel is a 
very important factor in order to squeeze all the information possible from 
each block of input data* It means the ability to use several channels for 
each type of media* Thus, for a combined job, such as stock control, cus¬ 
tomer accounts, and invoicing the data of two types might be on two punched 
card units and the files to which the input data refer might be on three or 
four magnetic-tape units. The combination of the input and semi-permanent 
information might require a printed output on a line at a time printer and 
the statistical data accumulated might be output at the end of the run on 
to another magnetic tape unit* Thus, if there is flexibility in the system, 
it will give greater speed and prevent the need for several runs of the 
same information* 
Commercial Program and Hardware Facilities.—Hardware facilities are 
concerned with the number of programs which can be done on a computer. 
A computer must be able to use an unlimited number of program steps* 
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If it can be used only front 200 to 300 steps then it would be very unlikely 
that all the exceptions of a single procedure could be dealt with* There 
are some large computers which are restricted for numbers of jobs, or in 
other words they are limited to a particular job. The program should be 
suitable for commercial work. From a business point of view, multiple word 
transfers are very important and a simple system of modification makes com¬ 
mercial programming much easier and swifter and reduces programming costs. 
The power of programming is at once both the strength and the weak¬ 
ness of electronic computers. The fact that a computer can be programmed 
to do extremely complicated calculations is a tremendous asset in using it. 
The programmer must become familiar with every aspect of the work to be 
programmed, and this is bound to take a long time. Moreover, the system 
study task of deciding exactly what is to be programmed must not be over¬ 
looked. 
Buffers.—A buffer is an element which allows signals from different 
sources to flow to a common destination. It provides an output signal when¬ 
ever any one or more of its signal occur. 
A disk is a round plate on which information (input or output) can be 
recorded. 
A drum as the name indicates, is a cylindrical mechanism on which in¬ 
formation (input or output) can be recorded. 
A computer which can work on more than one problem at once by the same 
means of time sharing is more suitable for integrated procedures than those 
that cannot. Generally, small conçu ter s are not fast enough internally to 
take advantage of time sharing. One the larger machines it is much better 
if there is a buffer for each input output device and also buffers between 
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the fast store and the drums, or disks so that unnecessary delays in the 
transfer of data can be avoided. 
Economics of Computers 
After deciding the computer's size, it Is necessary to evaluate the 
cost factor because If a new system does not premise appreciable savings 
over the old In a reasonable time, after it Is In full operation, then there 
is little point to convert. This part of the chapter deals with a theoreti¬ 
cal approach to computer costs and value of information. 
Theoretical Approach to Computer Costs.—Management may consider whether 
or not to use an automatic computer on two groundst (1) It may desire to 
have better information for decision making. (2) It may desire to reduce 
the costa. Generally, many companies have both reasons in considering 
whether or not to use a computer. But if a company has only the first rea¬ 
son to consider a computer then it will not be seriously concerned with the 
cost saving aspect of the computer. However, for those businesses, to which 
the second reason is important, the decision whether or not to use a com¬ 
puter will be based on cost consideration. The following paragraphs describe 
the nature of costs incurred in the proposed electronic system. 
Nature of Costs.—Marginal cost and capital cost are very important fac¬ 
tors in considering the economics of a computer. "Marginal cost is the dif¬ 
ference in cost associated with a change in activity. The change in activity 
may be reflected in volume and nature of data processed) kind; frequency; 
timing; and number of reports; personnel; kind of equipment, etc."^ 
"\j. H, Leveson, Electronic Business Machines (New ïorki Philosophical 
Library Inc., I960), p. 178. 
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The major cost in operating a computer is the input cost. The cost of 
input is high because it is necessary to get information into a form that 
can be accepted by the computer, and it takes labor, as the time of key 
punch operators, and typewriter operators, it takes material and machine 
rentals or charges. If a volume of work is too much, then there will be 
less marginal cost because more shifts will be required to finish high vol¬ 
ume of work and thus, the computer will be occupied full time and cost will 
be reduced. However, marginal cost may be small for some conditions and 
large for others. 
Acquisition costs for computers involve large investments in equipment, 
facilities, and personnel. The major components of the acquisition cost is 
the manufacturer's price for computers. Generally, manufacturers quote the 
price for the basic computer only. It includes arithmetic and logic unit, 
minimum of storage equipment and sometimes minimum of input output equipment. 
To make effective use of basic computers, it is necessary to buy auxiliary 
equipment. It may include additional input output equipment, additional 
storage capacity, punched card input output equipment etc,, and it costs 
more than the basic computer. 
Second, a majeur component of acquisition cost is the change over cost. 
A loss will occur in converting a business from manual or machine system to 
a computer system. This loss may arise because of strangeness of the new 
system, workers may dislike it because old work methods are susperceded by 
new ones. In addition to this, generally, large, general purpose, computers 
are able to solve any problem in general but none in particular without large 
preparatory costs. Such costs arise, first to train people and second, to 
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analyze business operations from a new view point. 
Transition cost is the cost which is incurred in making the change over. 
The following paragraphs describe transition cost. 
The facilities for a computer system for business include* in broad 
sense* personnel* space* and utilities. 
The most important cost for computer system is for personnel. Skilled* 
experienced personnel are the link between equipment and a successfully 
operating data system. Therefore* the personnel who are to work with com¬ 
puters and who are going to be affected by the presence of the computer need 
to have technical knowledge about how their jobs are going to be changed. 
For training* it is necessary to send thorn to the school. In addition to 
this* about five classes of personnel are usually directly involved in opera¬ 
ting a computer as* the group controlling or supervising the computer* sys¬ 
tem personnel* who prepare problems and applications for programming* pro¬ 
grammers* clerical assistants to programmers* and the service personnel. 
The salaries of these groups are very high. 
If a computer is to be installed* then it will occupy floor space. The 
computer must be charged with the cost of floor space because if a company 
does not have a computer then space can be used for another purpose. If a 
computer is to be installed* then it will be necessary to reconstruct suit¬ 
able floor loads* space* power sources and air conditioning. But the use 
of small computers reduces space and service costs in several ways. "The 
cost of conversion covers the period from the final testing of programmers 
to get them essentially error-free to the complete discontinuance process¬ 
ing via the old system. 
*Ibid., p. 191. 
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After installing a computer, there will be some changes which will 
occur. Conversion cost include editing files for accuracy and completeness, 
converting files from old to new storage media, training people and prac¬ 
ticing to get data of satisfactory quality. It may include the cost of con¬ 
ducting survey, or in other words the cost which has been incurred in steps 
which were discussed in the previous part of the chapter. 
The acquisition of equipment and design of a system raise the question 
of how long a computer should be used before it is replaced. Therefore, 
the rate of depreciation can be computed on the basis of the average life 
of the computer. When a computer is not to be replaced, its economic life 
ends when the marginal cost of using it exceeds the value of its use. "The 
marginal cost for equipment in any period is the decline in salvage value 
plus Interest on that salvage value.Therefore, it is necessary to re¬ 
place a computer after its normal life ends. 
From the above discussion it seems that it is very costly to install a 
computer. But we should take a further step in deciding whether or not to 
use a conçu ter, the step may be to compare the cost and value of information. 
A survey was conducted in a department store, where 179 persons were employ¬ 
ed. After the installation of a conçu ter, the number of employees was re¬ 
duced to 118. The cost comparison is shown on pages 35 - 37. 
In making this conçarison, many field trips were made to see various 
machines in operation both at the manufacturer's laboratory and at companies 
utilizing them. From this report it seems, if a company is in this size 
category or it is larger than this then the computer will be very cheap. 
 Ï  
Leverson, op. cit., p. 191. 
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TABLE 2 
RECAPITULATION OF PROJECTED RETURN ON INVESTMENT 
Clerical cost • « , *     . $ !?6i*,369 
Evaluated total proposed clerical cost  369,71*1 
Estimated annual savings • •.•••••,.«• 19l*,628 
Estimated additional annual recurring costs . . . . • 93*518 
Net annual savings . . •   101,110 
Capital investment . . .   91,950 
Conversion costs ..».••   , . 138,000 
Write-off of excess equipment ....... 1*0,000 
Total installation costs •  ...... $ 269*950 
Number of years required for return of investment 
from net annual savings  ...... 2.7 
TABLE 3 




















Mail Desk 36,871* 30 5,062 I* 675 8.3 
Cashier U,013 Sc 2,007 5 201 8.3 
Order 19,060 20 3,812 9 1,715 8.3 
R-ming 18,8814 10 1,888 7 1,322 8.3 
Master Hie 19,02*2 20 3,808 21 3,999 8.3 
Accounts Receivable 6,732 15 1,010 7 m 8.3 
Commissions 361 100 361 35 126 8.3 
Sales and Inventory 866 100 866 30 87 8.3 
Collections 539 200 1,078 21 113 8.3 
Adjustments 
Mechanical Service: 
1S,689 5o 2,3U5 21 985 8.3 





10 98U 10 981* 
8.3 
Totals 119,7143 20.8 214,890 10.3 12,31*7 8.3 
*Per Cent for Indirect Operations: Allowance for Non-Repetitive and Unscheduled Operations. 
«-«•Safety Factors Allowance for Procedures Modification, Volume Variance, and Below Standard 
Performance. 

















1,1*01 2,160 26,172 $ 1.25 $ 32,735 
333 51*0 7,091* 1.37 9,719 
1,582 2,700 28,869 1.37 39,551 
1,567 2,700 26,361 1.31 31*,533 
1,580 1*,320 32,71*9 1.1*1 1*6,176 
559 1,080 9,852 1.17 11,527 
30 878 2.50 2,195 
72 1,080 2,971 1.71 5,080 
1*5 1,080 2,855 1.52 l*,3l*0 
389 1,080 9,1*88 1.36 12,901* 
1,385 3,21*0 2l*,650 1.75 1*3,138 
816 1,080 13,700 1.75 23,975 
179 1,080 3,1*19 2.76 9,1*36 
9,938 22,UK) 189,058 1 1.1*6 $ 275,289 
Safety Factor»* 27,529 
$ 302,818 
Total Fringe Benefits (Including 
Additional Bonus Condensations) 
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Economics of computers can be determined on two factors! Cost and value 
of information. 
Value of Information. —The value of information derived from processing 
data depends ultimately upon the effect on operations of decisions based on 
such information. The value of information can be determined by accuracy 
and age factors. These factors are described as follows: 
Accuracy.— 
The difference between the true answer and the answer 
obtained might be used as a definition of accuracy, and the 
margin of inaccuracy can be stated as a fraction of the true 
answer. Another way to consider accuracy is how many digits, 
counting from the left, are correct. 
The value of a higher degree of accuracy in available information de¬ 
pends upon the degree of discrimination in decision making. The required 
degree of accuracy varies greatly therefore, the number of digits used for 
different purposes varies greatly. If information is less accurate than 
required then it may lead to incorrect decisions or operations that may have 
to be rectified later. Generally, people make arithmetical mistakes and 
this may lead to incorrect decisions. Computers are hundreds of times more 
accurate than people provided operators are trained and the information can 
be achieved correctly. Computers manufacturers have met and surpassed the 
demands of business users for accuracy that is not available in business 
via other techniques. 
Age.--The economics of computers can be determined by the age or time¬ 
less of information. Age has two components; one, the delay or how long 
after the event before the results are available, and two, the interval or 
length of operating period covered by reports. 
ibid., p. 192. 
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Timely information is very important in decision making. If management 
has timely and accurate information, then decisions can be very respectable* 
When information is inadequate, inaccurate, or out of date, decisions can 
be no better. By manual method, it is difficult to have timely information. 
But with computers it can be received within hours. If management received 
timely information, then the shorter delays in information enables manage¬ 
ment to make decisions sooner or correct operations. 
CHAPTER IV 
FACTS AND FALLACIES OF THE ELECTRONIC DATA PROCESSORS 
In the foregoing chapters the author discussed the mechanizing of 
office work through the use of bookkeeping machines, business management, 
and electronic data processing* In this chapter the overall effects of 
automation and facts and fallacies of automation are considered. 
By the use of bookkeeping machines, (electromechanical equipment, 
punched-card equipment, and electronic equipment) speed, accuracy, and 
uniformity of appearance have been increased tremendously. For example, 
The Bank of America has installed an electronic computer, 
capable of 237*000 additions and subtractions per minute, that 
daily services over 90,000 mortgage loans and 190,000 install¬ 
ment loans, at the same time making statistical report to manage¬ 
ment. 
"The computer enables man to embark on research projects he never 
2 
could have completed in his lifetime." In the same way, by the use of 
typewriter-bookkeeping machines and punched-card equipment the speed has 
been increased. In the punched-card equipment, the sorting machine operates 
at a speed of 1,000 cards a minute. Recording information on the card is 
also rapid and efficient. As a key is depressed, a hole is out and the 
card advances automatically to the next column to be punched. The automa¬ 
tic features of the machine and the simplicity of the keyboard makes the 
Walter Bur king ham, "White Collar Automation" • Nation (January 6, 
1962), p. 11. 
2 
"The Big Whirl Conçuters Spin Problems and Profits," Newsweek 
(October 21, 1963), p. 92. 
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transaction of written data into punched hole easy, rapid, and efficient. 
In the same way, the work can be done more quickly than the old fashioned 
pen and ink method by the use of typewriter-bookkeeping machines. In these 
machines operator should insert the account in the machine and (1) type the 
old balance column, (2) type the description, (3) tabulate the debit column 
and type the debit (the cross-footer will show the old balance plus the 
amount of debit), (k) tabulate to the new balance column, read the amount 
in the cross-footer, and type it in the new balance column. Thus, work can 
be done with more speed. 
As for as question of accuracy is concerned, these machines obtain 
proofs automatically by direct and indirect methods* The following quota¬ 
tion supports the accuracy aspects 1 
The Introduction of a large scale electronic computer 
provided a means of achieving not only a larger clerical out¬ 
put in routine activities with the same or fewer employees— 
a major objective — but also economies in processing time, 
space, and equipment, and greater accuracy. 
Today, the main expense in a business is its clerical cost. Many 
workers did nothing but write the names on time cards, time tickets, pay 
envelopes and on payroll for 5 days in each week under the old method, but 
this work can be done within hours by automation and the clerical cost can 
be reduced. By the use of these machines the payroll can be reduced to 
minimum. The following sentences indicate how payroll was reduced» 
The United States Treasury uses a computer to keep track 
of 350 million checks which it issues every year. The machine 
replaces U50 clerical employees and rents for $900,000 a year 
($2,000 per every employee).2 
 1  
Experiences with the Introduction of Office Automation,n Monthly 
Labor Review (Washington: Government Printing Office, April i960), p. 376, 
g~ 
Buckingham, op, cit., p. 11. 
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From the above quotation It seems that every employee was replaced by 
$2,000 per year* Under the old method, management (the company) had to pay¬ 
ât least about $$,000 per year, but by the use of machine it cost them only 
$2,000* Thus, clerical cost was reduced by 22*5$ in the United States Trea¬ 
sury Department after the installation of a computer. Table 4, page 46 
points out the reduced cost in check systems. 
In addition to achieving savings in clerical cost, savings can be 
achieved in non-clerical activities by automation* The following statement 
supports this argument} 
In some offices which are part of industrial operations, the 
increased flow of information on inventory and other operating 
conditions, which has previously uneconomical to acquire, en¬ 
larged the clerical workload, but by extending management's con¬ 
trol, opened up the possibility of achieving savings in non¬ 
clerical activities.! 
Many companies feel t-hat a steady increase in personnel is a sign of 
company growth and progress* But they must know that it can be very well 
a sign of office bottlenecking. It is necessary to reduce personnel to re¬ 
duce office bottlenecking and to reduce clerical cost* The change from the 
old fashioned pen and ink method to bookkeeping machines, the increased 
capacity, the design and integration of equipment, and the introduction of 
electronic equipment can permit a substantial reduction in personnel needed 
for the accounting records* In fact, by the change of manual to automation, 
personnel requirement may be almost half of manual* Table 4 shows, the 
mufcer of employees before the installation of a computer were 1,552 but 
after the installation of a computer, it has been reduced to 803* 
^Monthly Labor Review, op* cit., p. 376. 
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TABLE 4 
COMPARISONS OF PRODUCTIVITY AND UNIT COST OF GOVERNMENT 
CHECK SYSTEMS» BEFORE AND AFTER THE INTRODUCTION 






(Fiscal Year) Percent 
1959 Change 
Work Load • • * Checks 345,000,000 393,000,000 ♦ 13.9 
Number of Operating 
Employees ••••••  §22 -M-3 
Total Cost | 7,188,000 # 5,569,000 - 22.5 
Labor Cost (including 
retirement and other 
fringe costs) 6,101,000 3,891,000 - 36.2 
Equipment Rentals 579,000 1,222,000 ♦111.1 
Other Costs 508,000 ^•000 - 10.2 
Index 1956 - 300 
Output per Employee 100 220.2 ♦120.2 
Employees per unit of 
output 100 45.4 - 54.6 
Cost per unit of output 100 68.0 - 32.0 
Labor Cost per unit of 
output 100 56.0 - 44.0 
Equipment Rental per unit 100 185.3 ♦ 85.3 
Other cost per unit 100 78.8 - 21.2 
Source* Monthly Labor Review, Vol. 83, p, 934* 
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The Bureau of Labor Statistics conducted studies from time to time, 
and according to their study the conversion of ADP in the Atlanta region 
involves more than 1,000 of over U,000 employees working in affected units 
of seven district offices. Their duties involve tax returns, processing 
and accounting, which includes verifying, posting, billing, and refunding 
operations. The remaining 3,000 employees are engaged in enforcement and 
public information and assistance activities. The report concludes con¬ 
cerning the personnel requirement as followsi 
By the use of automation in accounting system 1RS experts 
estimated that up to $00 jobs would be eliminated or transferred 
elsewhere between July I960 and July 1965. During the first two 
years of this period, net employment was reduced from l,0k5 to 
811 by attrition and transfer of employees to other jobs.1 
Thus, from these statements, it seems that the automation reduces the 
personnel requirements and thereby eliminates office bottlenecking because 
there are fewer persons so there will be less bottlenecking. 
Work turnover is a very important in a business. Office work turnover 
is a real profit eater. Host office workers who change jobs do so because 
either the work load is excessive or it is poorly organized. Automated 
office equipment reduces the excessive work loads because the new data sys¬ 
tem is expected to result in the processing of a much greater work load. 
By the use of these machines work turnover can be maintained fairly because 
machines will complete work within a short time. 
The grade skill of office occupations can be raised by the introduction 
of electronic data processing. As the author mentioned in the previous 
chapter, it is very necessary to have computers and bookkeeping machines 
Monthly Labor Review, op. clt., p# 376. 
operated by trained people. Therefore, management has to hire educated 
operators and this increases the abilities of the workers. The following 
statement shows that automation upgrades the entire labor force by requir¬ 
ing high educational and occupational attainments: 
The introduction of electronic data processing raised the 
average grade and skill of office occupations, but only to a 
slight extent. Routine low paid jobs becoming vacant during the 
transition period were eliminated, which resulted in the higher 
paid grouping making up a large proportion of the total in the 
affected group. The classification of electronic data processing 
positions at the top of the office pay structure also tended to 
upgraded the pattern. 
Today, new products improved, production methods have become more com* 
plex, and increased importance of quality control resulted to increase their 
requirements for more technical specialists, such as engineers, technicians 
and a great variety of staff specialists. In other words, it can be said 
that electronic data processing reduced the demand for unskilled labor and 
opened up a relatively small better paid positions for programming and opera¬ 
ting the new system. Thus, automation upgrades the entire labor force by 
requiring high educational and occupational attainments. 
With automation fatigue can be reduced and the job satisfaction can 
be increased. The impact of office automatic»! upon job satisfaction varies, 
whether the affected job aspects are intrinsic or contextual, whether the 
employees are in electronic data processing department which gain tasks or 
in other affected departments which lose tasks. Further, it depends upon 
the sise of the computer and other circumstances. Generally, the job satis¬ 
faction depends much upon the ability of the individual to deal effectively 
 j  
"Adjustment to the Introduction of Office Management," tf, S. Bureau 
of Labor Statistics. Bulletin No* 1276 (Washington: Government" Printing 
Office, I960), p."ÿ. 
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with change and on the skill which automation requires. Surveys were con* 
ducted from time to time and it is found that automation increases job satis¬ 
faction and decreases fatigue. A survey was conducted in an insurance com¬ 
pany having about 1*00 employees, before and after the installation of a small 
to medium size computer. Before going further, it will be better to state 
that automation places more responsibility upon the individual employee. 
Under the old system it is impossible to pinpoint the responsibility for a 
given error, but under the new system, which imposes responsibility upon 
the individual, it is easy to trace errors. That being the case, accuracy 
requirements, Importance of the job to the company, skill requirements, re¬ 
sponsibility involved, and several other essential characteristics of the 
work increased for many employees. 
According to the survey conducted in an insurance company, the change 
in job satisfaction varied to the extent to which the computer affected the 
work methods and work load. The employees who were in electronic data pro¬ 
cessing department, who were previously in key punching and tabulating jobs, 
showed more increases in satisfaction with the essential job aspects. The 
employees in underwiring departments, who lost tasks to the computer area 
and had to adjust their work methods according to its requirements, showed 
mixed patterns. In other words, they showed same increases in their job 
satisfaction as decreases. The remaining employees in the company who did 
not change their work methods and work load became less satisfied with all 
other aspects of their jobs* The tables shown in the next pages show the 
increases and decreases in job satisfaction in all above mentioned depart¬ 
ments. 
Tables 5 and 6 show the results of another survey which was conducted 
TABLE 5 
CHANGES IN lit JOB ASPECTS DURING COMPUTER INSTALLATION PERIOD 
AS PERCEIVED BY EMPLOYEES OF THREE DEPARTMENT GROUPS 
Job Aspect 
Changes Attributed To 
Computer 
Changes Attributed 
































1. The amount of variety Computer area 100 71* 26 0 0 100 65 35 0 0 
in my work Other affected Depts. 100 37 37 20 6 100 1*2 39 19 0 
Unaffected Depts. 100 17 55 2 26 100 1*6 50 3 l 
2. The amount of work Computer area 100 7U 22 1* 0 100 70 30 0 0 
required on ay job Other affected Depts. 100 39 31* 21* 3 100 1*2 1*5 11 2 
Unaffected Depts. 100 19 53 2 26 100 52 1*2 1* 2 
3* The degree of accuracy Computer area 100 65 35 0 0 100 57 1*3 0 0 
demanded on job Other affected Depts. 100 56 37 5 2 100 35 63 2 0 
Unaffected Depts. 100 12 63 0 25 100 27 72 0 1 
U. Hjr control over the Computer area 100 1*8 1*3 9 0 100 35 56 9 0 
pace of ay work: Other affected Depts. 100 21 61* 10 5 100 30 60 8 2 
Unaffected Depts. 100 9 63 2 26 100 25 67 6 2 
5. The importance of ay Computer area 100 57 39 0 1* 100 52 1*8 0 0 
job to the company Other affected Depts. 100 21 65 8 6 100 27 65 8 0 
Unaffected Depts. 100 5 68 0 27 100 25 73 1 1 
TABLE 5 (Continued) 
Job Aspect 
Changes Attributed to 
Computer 
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6* The amount of Computer area 100 1*8 1*8 h G l 100 26 70 1* 0 
supervision I get Other affected Depta. 100 5 87 6 2 100 11 78 11 0 
on ray job Unaffected Oepts. 100 h 68 2 26 100 12 76 11 1 
7. The amount of skill Computer area 100 7U 26 0 0 » 100 52 1*8 0 0 
needed Other affected Depts. 100 3U 61 3 2 ! 100 37 58 5 0 
Unaffected Depts* 100 9 66 0 25 100 30 67 l 2 
8. The amount of Computer area 100 70 30 0 0 1 100 61 39 0 0 
responsibilities Other affected Depts* 100 39 55 3 3 > 100 liQ 52 6 2 
dealed by my job Unaffected Depts* 100 12 65 0 23 i 100 U1 57 0 2 
9. The amount of Computer area 100 61 39 0 0 ! 100 39 61 0 0 
planning I have to Other affected Depts. 100 11 78 6 5 100 31 63 6 0 
Unaffected Depts. 100 11 62 0 27 1 100 31* 62 2 2 
10. The amount of Computer area 100 70 30 0 0 I 100 56 Ul* 0 0 
judgement Z have to Other affected Depts. 100 21* 68 3 5 100 36 58 6 0 
use on ay job Unaffected Depts. 100 11 65 0 21* 100 1*0 57 1 2 
11* The degree to which Computer area 100 65 31 k 0 t 100 61 35 1* 0 
ay work is interesting Other affected Depts. 100 21* 60 13 3 [ 100 1*2 1*3 15 0 
Unaffected Depts. 100 1h 62 1 23 100 36 59 1* 1 
12» The amount of security Computer area 100 31 65 ii 0 i 100 31 65 1* 0 
I feel on ay job Other affected Depts. 100 11 66 20 3 1 100 26 55 17 2 
Unaffected Depts. 100 6 67 3 21* 100 21 72 1* 3 
fr¬ 
ee 
TABLE 5 (Continued) 
Changes Attributed to 
Ccsnputer 
Changes Attributed to 
Any Source 















































13. My chances for Computer area 100 22 7k Is 0 100 22 78 0 0 j 
promotion to a Other affected Depts. 100 5 68 17 10 100 8 68 22 2 ' 
better Job Unaffected Depts* 100 3 66 2 29 100 15 72 9 i* 
lU. The amount of pay Computer area 100 30 70 0 0 100 56 1*0 0 l* 
I get on my job Other affected Depts. 100 10 77 2 11 100 39 61 0 0 
Unaffected Depts* 100 6 68 1 25 100 1*6 53 0 1 
Sources Monthly Labor Re view, September I960, p* 928 
TABLE 6 
CHANGES IN JOB OR WORK CONTEST DURING INSTALLATION PERIOD OF COMPUTER AS 
PERCEIVED HI EMPLOYEES OF THREE DEPARTMENT GROUPS 
(PERCENTAGE DISTRIBUTION) 
Job Changes Attributed 
To Computer 
Job Changes Attributed 
To Any Source 
Changes in Job or work content 
All Responses   • 100 100 100 100 100 100 100 
1. Promotion 0 0 1 1 0 5 7 
2. Transfer U 2 1 2 a 5 5 
Remained in Job with work content 
changed 
3* Greatly 52 21 3 12 57 22 6 
U. Noticeably 13 22 k 10 13 26 13 
Slightly 9 16 10 11 9 26 28 
6. Not at all (or no impact) 22 3h 76 60 17 16 39 
7» Unknown 0 5 5 U 0 0 2 
Source* "The Reaction of Employees to Office Autonation” Monthly labor Review (Washington* 
Government Printing Office, September, I960), p* 926* 
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after the installation of a computer in an insurance company. In this sur¬ 
vey employees were asked how much the computer had changed 1U aspects of 
their jobs. The computer area employees felt that the computer exerted a 
large and skill requirement of their jobs but it influenced slightly their 
job security, promotion chances and pay. The underwriting department em¬ 
ployees felt that the computer brought great deal of variety in their work, 
but they said that it reduced their job security and promotion chances. 
Survey shows that the employees of unaffected department were unaware of 
much impact upon themselves. 
If we critically analyze Table 7, we will find that almost 8756 of the 
stated area employees liked the computer very much and according to their 
opinion it is a good thing. Other affected departments did not show greater 
satisfaction as previous group showed because, as the author mentioned in 
the previous page, job satisfaction varies in affected departments which 
lose tasks and it varies in electronic data processing department which gain 
tasks. But the installation of a computer did not make any difference in 
unaffected department workers. Most of them were unaware of much impact 
upon themselves. Thus, by these studies it seems that the job satisfaction 
increased at all. If job satisfaction increases then it reduces the fatigue. 
With the use of automation in the accounting work, an unlimited number 
of general ledger accounts can be received in a short time. In short, man¬ 
agement can get the daily report for sales and savings and about inventory. 
The level of inventory is largely responsible for the operating results. 
It is difficult to have inventory control by manual method but it is quite 
feasible to have a monthly analysis of purchases and inventory charges by 
product group* 
TABLE 7 
GENERAL ATTITUDE TOWARD THE COMPUTER INSTALLATION, BT BfPXfiffBSS IM 
THREE DEPARTMENTS (PERCENTAGE DISTRIBUTION) 
General Feeling Toward Computer Conçut er Good or Bad for Desirable Extent of 
Installation kuplcyees Computer Use 
All Response 100 100 100 All Response 100 100 100 All Response 200 100 100 
I like very A very good 
UU 25 
Mush more wide* 
13 much U8 18 11 thing 31 ly than now 30 9 
I like it A good thing Much widely than 
lilt 3U 39 U5 28 lilt m 36 now 20 
It snakes no Neither a good About the saw 
difference to ae 9 27 $0 thing nor a bad 12 13 10 as now 9 21 20 
I dislike it 0 8 7 A bad thing 0 0 U Less widely than 
now 0 0 1 
1 dislike it very A very bad thing Much less widely 
h much 0 2 0 0 0 1 than now 0 1 
I have never given I have no idea I don’t knew 
U2 it a thought 0 0 2 0 13 30 13 30 
Mo response h 0 2 No response 0 3 it No response 0 2 7 
Source: Monthly Labor Review, Sept. I960, p. 930* 
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Computers are very useful in highly repetitive operations requiring 
use of all the information stored within it for each given operation, such 
as payroll, it occur at stated periods* Once the computer has been given 
direction about the employees, his withholding tax rate, his social security 
rate, his conpany deductions, it furetions faster and more effectively than 
can be done by other means* 
Computers are only Machines After All.—Electronic computers, or elec¬ 
tronic data processors are machines that have certain distinguished charac¬ 
teristics from electromechanical and punched card equipment* Although these 
high speed computers have high speed to perform any accounting activity but 
they are incapable of doing anything except under human directions* Direc¬ 
tions must be given by human beings and the raw data that the machine is to 
process must be prepared by human beings. 
Computers can carry out instructions at extremely high speeds* It can 
remember instructions between jobs. It can carry on a sequence of consecu¬ 
tive processing actions without human intervention longer than any other 
mechanism used in the office but it is incapable of performing any action 
that has not been planned and outlined for it by human beings* It reduces 
the personnel requirement but it does not entirely remove people from the 
office. Further, it cannot take over variable or complex tasks outside its 
previous experience, as human beings can do. It can perform a mechanical 
rountine that has been laid out for it in minute detail, but as soon as any 
task appears that requires even the smallest deviation from that routine, 
the machine is helpless. 
Many people say that the records can be obtained from manual method, 
electromechanical method, and punched-card equipment. The same records can 
be obtained by computers* Thus, in effect, electronic data processor offers 
us nothing new in the sequence by which we process data to obtain given re¬ 
sults* 
Many Operations are Impractical for a Computer*--Sene clerical process¬ 
ing sequences have so many variable pieces of information that they are im¬ 
practical for processing on an electronic data processor* 
The storage capacity of electronic data processor is extremely high* 
But to carry through any given processing sequence, all the information that 
might be called on within that memory units of the computer* Although it 
is possible to change the tape to give another memory to the computer but 
for pure reasons of memory capacity limitations, the handling of some se¬ 
quences becomes unwieldly and time-consuming* For example, the processing 
of sales orders, sales orders vary, customers place orders spasmodically, 
for various quantities of various products. Their credit terms with the 
company will vary, their delivery instructions will vary* 
These orders can be prepared on electronic data processor (unless a 
firm is dealing with million customer, in this case it would almost impossi¬ 
ble), because it would be so involved and unwiedly as to be quite impracti¬ 
cal, although the storage facility of a computer la very large* If the 
memory is given for thousands of customers, it means that thousands of items 
of information must be run through to locate the few that are needed. How¬ 
ever, this drawback has been eliminated by random access* Random access 
permits the particular bit of information stored in memory at any given time, 
without running through all the items in one category in sequence. But only 
the computer can select from its memory devices the particular bits of in¬ 
formation needed to process individual orders* Thus the entire list of 
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company's customers must be placed into the memory unit in order to process 
orders affecting only a small fraction of that list. Usually, the entire 
list must be scanned in order to identify the particular customers whose 
orders are being processed. 
Unemployment .-—Today higher unemployment is due not to inadequate de¬ 
mand, or an insufficient number of job opportunities, but to technological 
changes which are currently replacing the American economy at an unusually 
rapid rate. Automation replaces human labor and thus it destroys the oppor¬ 
tunity for human work. The following sentences support this view: 
By its very nature, automation creates unemployment. If 
it did not it would have no purpose. Human labor is more ex¬ 
pensive. Automation is a oabor-saving device: thus, it saves 
human labor. But looked at from the other end of the equation. 
It destroys the opportunity for human work.1 
Another example supports this view also: 
In the Chemical Industry, production went up 55 per cent 
between 19k6 and 1953* While the number of production workers 
increased at a rate of only 1.3 per cent. Since 195k, production 
in chemicals is up 22 per cent, employment down 6 per cent.* 
Thus automation is threatening to throw millions out of work and wreck 
the economy. But from the view point of a business, automation may be very 
good because it reduces the operating cost of a business. From the view 
point of the author it creates employment because seasonal swings in economic 
activity and increases in wage rates cause much more unemployment than do 
technological changes. The following sentences support this view: 
In every case over the years, the advent of an improved 
method has meant increased employment, rather than fewer workers. 
John I» Snyder. "Automation: Potentials and Problems," Publisher's 
Weekly (April 8, 1963), p. 21. 
2Haig Bàbian, "Automation: Will it Hart lour Job Opportunity," Senior 
Scholastic (Feburaiy 3, I960), p. liu 
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A true advance in the public well-being comes from increased 
production per worker, not from the preservation of outmoded 
techniques that keeps production per worker at a low level.* 
With automation, production can be increased and greater productivity- 
will require more advertising, better public relations and more effective 
salesmanship in order to create mass public demand. Thus, with mass distri¬ 
bution and sales. The President of the CIO addressing its convention saidi 
I do not know of a single solitary instance where a great 
technological gain has taken place in the United States of 
America that it has actually thrown people out of work. I do 
not know of it — I am not aware of it — because the industrial 
revolution that has taken place in the United States in the past 
25 years has brought into the employment field an additional 20 
million people.2 
Technological changes may create the employment by making possible new 
industries and products, and by contributing to the expansion of the econony. 
It requires more savings to establish industry. The income available for 
savings and the incentive to save and invest would be increased by reducing 
income tax rates and business property taxes. If the new industries are 
established, or more profit is earned then it indicates the expansion of 
economy. Prof. Borozen says* 
Given our present wage structure unemployment and loss of 
employment through displacement without readily available alterna¬ 
tive jobs ... would be decreased by a higher rate of capital 
formation and economic expansion. ^ 
'Sierber A. Sotzin, "Autcroatlon» A Blessing or Menace," Industrial Arts 
and Vocational Education (May 1956), p. 11*9* 
2 
"Automation* Blessing or Curse," American Murcury (August 1955)» 
p. 60. 
^Yale Borozen, "Automation Makes Jobs," Chicago Tribune (May 31, 1963). 
CHAPTER V 
SUMMARY AND CONCLUSION 
From the foregoing chapters, the following summary statements and 
conclusions are warranted. 
The prospective computer user must progress through the following 
steps in making Installation of a electronic data processing equipment : 
(1} analyze present system and needs, (2) establish requirements, (3) de¬ 
sign system, (U) determine approximate time on possible computers, (5) 
check availability, (6) analyze computer concerning efficiency and ease of 
use, (7) evaluate cost, (8) consider non-technical system, (9) select best 
computer system, (10) contract for system, (11) program the system, (12) 
plan conversion and convert, (13) plan operation and operate. 
The writer’s view is that, these high speed machines (electronic com¬ 
puters, punched card equipment) will make traditional accounts obsolete. 
Of course, such machines now perform many clerical operations that once 
were performed by people. Rat lier than displacing accountants, however, it 
would seem that such machines, where it is feasible to Introduce them, free 
the accountants from much of the drudgery of highly repetitive clerical work. 
As a result, accountants will have more time for the important functions of 
analyzing and interpreting the results of enterprise operations. 
The economy of the United States is growing in size and will continue 
to do so in the foreseeable future* As a result of such growth characteris¬ 
tics as the population increase, a general shift to an industrial type 
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economy, and increased government regulations, the work load in data pro¬ 
cessing is increasing day to day* Along with the continued growth of the 
economy there is a steady increase in the total number of clerical workers, 
and an increase in their salaries* It resulted in higher operating cost 
but large companies may achieve their objective of savings in clerical 
areas by data processing equipment. 
The Bureau of Labes* Statistics undertook a study of 20 offices which 
have installed large scale electronic computers for processing business 
data* According to their study, it not only reduces clerical expenses in 
the accounting area but it economizes in processing time, space, and greater 
accuracy* In addition to this, management began to receive up-to-date in¬ 
formation and other information which were not available to them at all under 
si ewer methods* 
These high speed accounting machines are a development of far reaching 
profit, especially the computer. On the basis of a survey of seme companies 
the high achieving companies distinguished themselves by the way they have 
focused computer system on the critical problem areas of the business, view¬ 
ing the computer not only merely as the machine to be kept busy, but as a 
new resource to be employed, these companies have worked out new approaches 
to long standing problems, often with dramatic results* 
Computers are not useful to all businesses* Numerous firms are small 
enough that they can maintain a high rate of efficiency either by old pen- 
and-ink method or by newly developed techniqued of scientific management 
which would benefit them without the aid of any digital conçuter. There are 
seme firms which we may call "awkward" size, those which are not large enough 
to support a full time digital computer system can achieve efficiency by 
$9 
using part-time, leased or owned by another company, the employment of the 
facilities of a computer service center on an "as needed" basis, or parti¬ 
cipation in a cooperative group established for the purpose of making com¬ 
puting facilities available to its members* 
It is only fair to state that these high speed accounting machines are 
a saving device in a business* By the use of these machines the work load 
can be increased, the personnel requirements can be reduced, and unit labor 
cost can be decreased* Therefore, the company may be in position to sell 
its products at a lower price. 
Many firms feat that automation requires mysterious, highly expensive 
equipment, but they fail to see the other side of automation, that it is 
not only restricted to data processing but it saves time and money, pro¬ 
vides solutions to many management problems and enables many firms to 
successfully compete in the market place* 
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